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@  Process  for  the  preparation  of  esters  or  salts  of  aromatic  or  etheroaromatic  acids. 

A  process  for  the  preparation  of  esters  or  salts  of  aromatic  or 
etheroaromatic  acids  of  formula  Y-Ar-CO-OR  (I),  where: 

Ar  represents  an  aromatic  group  constituted  by  one  or  more 
benzene  rings,  optionally  condensed,  or  an  etheroaromatic  nuc- 
leus  optionally  condensed  with  one  or  more  benzene  rings; 

Y  represents  zero,  one  or  more  of  certain  defined  sub- 
stituents  (including  halogen),  which  substituents  may  be  the 
same  or  different;  and 

R  represents  an  alkyl  group  R1  having  up  to  5  carbon  atoms 
or  an  alkaly  metal  or  alkaline-earth  metal  M. 

These  esters  and  salts  (I)  are  obtained  by  reaction  of  a 
halide  of  formula  Y-Ar-X  (II)  where  Ar  and  Y  have  the  defined 
meanings  and  where  X  is  Cl,  Br  or  I,  with  carbon  monoxide,  in  an 
alcoholic  solvent  R1OH  at  atmospheric  pressure  and  at  a  tem- 
perature  from  -10°  to  60°  C  in  the  presence  of  an  acidity-acceptor 
compound  and  of  a  catalyst  constituted  by  a  cobalt  complex  of 
formula  (III): 

where  Z  has  certain  defined  meanings. 
The  corresponding  aromatic  or  etheroaromatic  acids  can  be 

obtained  by  further  treatment  of  the  esters  and  salts  thus  ob- 
tained,  by  following  known  procedures. 



The  p re sen t   i n v e n t i o n   r e l a t e s   to  a  p rocess   for  t h e  

p r e p a r a t i o n   of  e s t e r s   or  s a l t s   of  a romat ic   or  e t h e r o a r o m a t i c  

a c i d s .  

More  p a r t i c u l a r l y ,   the  i n v e n t i o n   r e l a t e s   to  a  p rocess   f o r  

the  p r e p a r a t i o n   of  e s t e r s   or  s a l t s   of  a romat ic   or  e t h e r o a r o m a t i c  

acids   of  formula  ( I ) :  

where :  

Ar  r e p r e s e n t s   an  a romat ic   group  c o n s t i t u t e d   by  one  or  more 

benzene  r ings ,   o p t i o n a l l y   condensed,   or  by  an  e t h e r o a r o m a t i c  

nucleus   o p t i o n a l l y   condensed  with  one  or  more  benzene  r i n g s ;  

Y  r e p r e s e n t s   zero,   one  or  more  s u b s t i t u e n t s ,   which  may  be 

the  same  or  d i f f e r e n t ,   s e l e c t e d   from  a  halogen;   an  a lkyl   g roup  

having  up  to  6  carbon  atoms;  an  alkoxy  group  having  up  to  5 

carbon  atoms;  an  e s t e r   group  -COOR'  where  R'  c o n t a i n s   up  t o  

5  carbon  atoms;  an  hydroxyl   group;  a  phenyloxy  group  o p t i o n a l l y  

s u b s t i t u t e d   with  groups  i n e r t   under  r e a c t i o n   c o n d i t i o n s ;   a 

t r i f l u o r o m e t h y l   group;  a  n i t r i l e   group;  an  amidic  group  (-CONH2); 

an  ace t amid ic   group  (-NH-CO-CH3)  or  an  acyl  group  -CO-R"  where  R" 

r e p r e s e n t s   a  hydrocarbon  group  having  up  to  8  carbon  atoms;  a n d  

R  r e p r e s e n t s   an  a lkyl   group  R1  having  up  to  5  carbon  a toms  

or  an  a l k a l i   or  a l k a l i n e - e a r t h   metal  M. 

The  c o r r e s p o n d i n g   a romat ic   or  e t h e r o a r o m a t i c   acids   can  be 

ob ta ined   by  f u r t h e r   t r e a t m e n t   of  the  e s t e r s   and  s a l t s   o b t a i n e d  



by  the  p rocess   of  the  i n v e n t i o n ,   by  fo l lowing   known  p r o c e d u r e s .  

Such  e s t e r s   and  t h e i r   c o r r e s p o n d i n g   acids  find  v a r i o u s  

a p p l i c a t i o n s .   They  can  be  used,  for  example,  in  the  p r e p a r a t i o n  

of  a lkyd ic   r e s i n s   (benzoic   ac id ) ,   of  dyes  and  pigments  ( n a p h -  

thoic   a c i d s ) ,   of  azo-dyes   ( a n t h r a n i l i c   acid)  and  in  the  f i e l d  

of  p l a s t i c i z i n g   agents   ( e s t e r s   of  p h t h a l i c   acid  with  h i g h e r  

a l c o h o l s ) .  

P rocesses   for  the  p r e p a r a t i o n   of  c a r b o x y l i c   a r y l i c   a c i d s  

and  t h e i r   e s t e r s   by  c a r b o n y l a t i o n   of  aryl   h a l i d e s   with  c a r b o n  

monoxide  in  the  p resence   of  a  t r a n s i t i o n   metal ,   for  example  Ni ,  

Pd  or  Pt,  are  known.  The  r e a c t i o n   g e n e r a l l y   r e q u i r e s   t h e  

use  of  high  p r e s s u r e s   a n d / t e m p e r a t u r e s ;   however,  these  d i f f i c u l t  

working  c o n d i t i o n s   a d v e r s e l y   a f f e c t   the  economy  of  such  p r o c e s s e s ,  

making  them  u n s u i t a b l e   for  i n d u s t r i a l   a p p l i c a t i o n .  

A  v a r i a n t   of  the  above  mentioned  p roce s se s   comprises   t h e  

use  of  Ni(CO)4  c a t a l y s t s   and  of  s p e c i a l   d i p o l a r   p r o t o n l e s s  

s o l v e n t s   a s s o c i a t e d   with  bas ic   compounds  which  allow  m i l d e r  

working  c o n d i t i o n s   to  be  u t i l i z e d .   The  use  of  NiCCO)4  a s  

c a t a l y s t ,   c o n s i d e r i n g   i t s   high  v o l a t i l i t y   and  t o x i c i t y ,   i s  

however  d i s a d v a n t a g e o u s ;   ano ther   d i s a d v a n t a g e   of  the  p r o c e s s  

l i e s   in  the  use  of  expens ive   s o l v e n t s .  

It  has  also  been  proposed  to  perform  c a r b o n y l a t i o n   o f  

a romat ic   h a l i d e s   in  the  p resence   of  pa l l ad ium  c a t a l y s t s   w i t h  

phosph in ic   l i g a n d s ,   both  in  homogeneous  phase  and  in  p h a s e -  

t r a n s f e r   c o n d i t i o n s .   The  high  cost   of  the  c a t a l y s t   and  t h e  

use  of  phosph in ic   l i gands   make  t h i s   p rocess   e c o n o m i c a l l y  

d i s a d v a n t a g e o u s .  



Recent ly ,   for  such  c a r b o n y l a t i o n   r e a c t i o n   of  a r o m a t i c  

h a l i d e s ,   the  use  of  c a t a l y t i c   systems  c o n s t i t u t e d   by  c o b a l t  

s a l t s ,   a l c o h o l a t e s   and  sodium  hydr ide   has  been  r e p o r t e d ;   the  u se  

of  coba l t   carbonyl   with  s i m u l t a n e o u s   i r r a d i a t i o n   with  UV  l i g h t  

has  also  been  proposed:   these   are  mainly  s c i e n t i f i c   methods  f o r  

which,  at  the  p r e s e n t   t ime,  i t   is  d i f f i c u l t   to  e n v i s a g e  

i n d u s t r i a l   a p p l i c a t i o n .  

The  p r e sen t   i n v e n t i o n   aims  to  provide   a  simple  and  economic  

process   for  the  p r e p a r a t i o n   of  e s t e r s   or  s a l t s   of  a romat ic   o r  

e t h e r o a r o m a t i c   acids  of  formula  ( I ) ,   avoid ing   the  drawbacks  of  t h e  

above  mentioned  p r o c e s s e s .   Another  aim  is  to  provide   a  p r o c e s s  

which  may  be  performed  at  or  near  ambient  t e m p e r a t u r e   and  a t  

a tmospher ic   p r e s s u r e .   It  is  also  d e s i r a b l e   that   the  p r o c e s s  

may  u t i l i z e   a  r e a d i l y   p r e p a r a b l e   n o n - t o x i c   c a t a l y s t ,   and  t h a t  

the  process   may  give  high  s e l e c t i v i t y   with  r e s p e c t   to  the  d e s i r e d  

p r o d u c t .  

The  p r e sen t   i n v e n t i o n   p rov ides   a  p rocess   for  the  p r e p a r a t i o n  

of  e s t e r s   or  s a l t s   of  a romat ic   or  e t h e r o a r o m a t i c   ac ids   o f  

formula  Y-Ar-CO-OR  ( I ) ,   where  Ar,  Y  and  R  are  as  p r e v i o u s l y  

de f ined ,   wherein  a  ha l i de   of  formula  ( I I ) :  

where  Ar  and  Y  have  the  meanings  as  p r e v i o u s l y   def ined   and  where  

X  is  Cl,  Br  or  I,  is  r e ac t ed   with  carbon  monoxide  in  an 

a l c o h o l i c   so lven t   R10H  (where  R1  is  an  a lkyl   group  having  up 

to  5  carbon  atoms)  at  a tmospher i c   p r e s s u r e   and  at  a  t e m p e r a t u r e  

from  -10°  to  60°C  in  the  p resence   of  an  a c i d i t y - a c c e p t o r   compound 

and  of  a  c a t a l y s t   c o n s t i t u t e d   by  a  coba l t   complex  of  formula  ( I I I ) :  



where  Z  is  a  group  s e l e c t e d   from  CH3;  CH2F;  CHF2;  CF3;  CHZCN; 

CH2-COOR'''  where  R"'  is  an  a lkyl   group  having  up  to  8  c a r b o n  

atoms  or  a  benzene  group,  the  l a t t e r   being  o p t i o n a l l y  

s u b s t i t u t e d   with  groups  i n e r t   under  r e a c t i o n   c o n d i t i o n s ;   and 

CH2Ar'  where  Ar'  is  an  a romat ic   group  c o n s t i t u t e d   by  from  one 

to  th ree   benzene  r ings   o p t i o n a l l y   condensed  and  o p t i o n a l l y  

s u b s t i t u t e d   with  groups  i n e r t   under  r e a c t i o n   c o n d i t i o n s ,   i n  

p a r t i c u l a r   with  e l e c t r o n - a t t r a c t o r   g r o u p s .  

The  r e a c t i o n   gives  r i s e   to  the  format ion  of  e s t e r s   o r  

s a l t s ,   as  a  f unc t ion   of  the  na tu re   of  the  a c i d i t y - a c c e p t o r  

compound,  accord ing   to  the  r e a c t i o n s   hereunder   i n d i c a t e d :  

In  the  r e a c t i o n   (I)  the  a c i d i t y - a c c e p t o r   compound  is  an 

a l k a l i   or  a l k a l i n e - e a r t h   oxide  or  hydroxide   s c h e m a t i c a l l y  

r e p r e s e n t e d   by  formula  MOH,  and  a  s a l t   is  ob t a ined .   NaOH,  KOH 

and  CaO  are  among  the  p r e f e r r e d   MOH  compounds.  

In  the  r e a c t i o n   (2)  a  weaker  

a c i d i t y - a c c e p t o r   compound B  is  used,   p r e f e r a b l y   Na2  CO3  o r  

K2CO3, and  an  e s t e r   is  ob t a ined .   In  t h i s   case,   the  s o l v e n t  

R10H,  where  R1  is  an  a lkyl   group  having  up  to  5  carbon  a toms ,  

is  one  of  the  r e a g e n t s .  

In  the  r e a c t i o n   (3),  the  a c i d i t y - a c c e p t o r   compound  is  an 

a l c o h o l a t e   R1O-  der ived   from  a l coho l   R1OH  used  as  s o l v e n t ,  



and  an  e s t e r   is  o b t a i n e d .  

The  c a t a l y s t s   Z-Co(CO)4  ( I I I )   are  mainly  known  s u b s t a n c e s  

in  t hemse lves ,   d e sc r i bed   in  the  fo l lowing   p u b l i c a t i o n s :  

-  W  Hieber  and  o t h e r s ,   Z.  N a t u r f o r s c h .   13b,  192-4  (1958)  

-  W  Hieber  and  o t h e r s ,   Z.  N a t u r f o r s c h .   16b,  229-31  (1961)  

-  E.  Lindner  and  o t h e r s ,   Chem.  Ber.  107,  1444-1455  (1974)  

-  V.  Galamb  and  o t h e r s ,   Journa l   of  O r g a n o m e t a l l i c   C h e m i s t r y  

209  (1981)  183-195 

-  V.  Galamb  and  o t h e r s ,   J.  Chem.  Soc.,   Chem.  Commun.,  1982,  

487 -488 .  

The  p rocess   for  the  p r e p a r a t i o n   of  such  c a t a l y s t s   is  a l s o  

desc r ibed   in  these  p u b l i c a t i o n s .   Usua l ly ,   they  are  o b t a i n e d  

by  r e a c t i o n ,   g e n e r a l l y   in  e the r   s o l v e n t ,   of  the  a l k a l i   m e t a l  

s a l t s   of  coba l t   hyd roca rbony l   with  the  c o r r e s p o n d i n g   o r g a n i c  

h a l i d e s   of  formula  ( I V ) :  

where  Z  and  X  are  as  p r e v i o u s l y   de f ined ,   or  with  the  a n h y d r i d e s  

of  formula  (V):  

where  Z  is  as  p r e v i o u s l y   d e f i n e d .  

When  Z  is  a  CH2-COOR"'  group,  R"'  is  an  a lkyl   group  h a v i n g  

up  to  8  carbon  atoms  or  a  benzene  group,  the  l a t t e r   b e i n g  

o p t i o n a l l y   s u b s t i t u t e d   with  groups  i n e r t   under  r e a c t i o n   c o n d i t i o n s ;  

in  the  l a t t e r   case,   there   are  p r e f e r a b l y   from  1  to  3  i n e r t  

groups,   which  may  be  the  same  or  d i f f e r e n t ,   chosen  in  p a r t i c u l a r  

from  among  hydrocarbon  groups  having  up  to  8  carbon  a t oms ,  



methoxy  groups,   phenoxy  groups  and  e s t e r   groups  c o n t a i n i n g  

up  to  4  carbon  a t o m s .  

When  Z  is  a  CH2-Ar'  group,  Ar'  is  an  a romat ic   g roup 

c o n s t i t u t e d   by  from  one  to  th ree   benzene  r ings   o p t i o n a l l y  

condensed  and  o p t i o n a l l y   s u b s t i t u t e d   with  groups  i n e r t   u n d e r  

r e a c t i o n   c o n d i t i o n s ,   in  p a r t i c u l a r   with  e l e c t r o n - a t t r a c t o r  

groups.   The  i n e r t   groups  i nc lude   those  a l ready   def ined  h e r e -  

inabove  as  well  as  the  e l e c t r o n - a t t r a c t o r   groups;  the  l a t t e r  

are  p r e f e r r e d :   for  example,  f l u o r i n e ,   CF3,  c h r o m o t r i c a r b o n y l  

Cr(CO)3  group  and,  r e s t r i c t e d   to  the  case  of  benzene  n u c l e i ,  

c h l o r i n e   are  s u i t a b l e   ( c h l o r i n e ,   in  f ac t ,   is  not  r e a c t i v e  

under  r e a c t i o n   c o n d i t i o n s   when  i t   is  p r e sen t   on  a  benzene  

n u c l e u s ) .   The  s u b s t i t u e n t   groups  may  be  the  same  or  d i f f e r e n t ,  

and  p r e f e r a b l y   the re   are  1  to  3  of  them  for  each  benzene  

r ing .   P r e f e r a b l y ,   t he re   are  1  or  2  benzene  r i n g s .  

The  s t a r t i n g   h a l i d e   Y-Ar-X  ( I I )   can  con ta in   more  than  one 

r e a c t i v e   halogen;   in  t h i s   case  more  than  one  -COOR  group  can  

r e p l a c e   a  ha logen.   Hence,  s t a r t i n g   for  example  from  p - d i b r o m o -  

benzene,   a  s a l t   or  an  e s t e r   or  t e r e p h t h a l i c   acid  is  o b t a i n e d .  

In  the  h a l i d e   ( I I ) ,   Ar  r e p r e s e n t s   an  a romat ic   g roup  

c o n s t i t u t e d   by  one  or  more  benzene  r i n g s ,   o p t i o n a l l y   c o n d e n s e d ,  

or  an  e t h e r o a r o m a t i c   nucleus   o p t i o n a l l y   condensed  with  one 

or  more  benzene  r i n g s .  

When  Ar  is  an  a romat ic   group  with  more  than  one  benzene  

r ing ,   the  r ings   may  be  l inked   to  each  o ther   for  example  t h r o u g h  

a  d i r e c t   c a rbon -ca rbon   l ink ;   the  r ings   can  be  condensed  as  w e l l .  

P r e f e r a b l y   the  Ar  group  c o n t a i n s   from  one  to  th ree   benzene  r i n g s .  



When  Ar  is  an  e t h e r o a r o m a t i c   nuc leus ,   one  or  more  a toms 

chosen  from  N,  0  and  S  can  be  c o n t a i n e d   in  i t ;   for  example ,  

p y r i d i n e ,   furane  and  th iophene   nuc le i   are  s u i t a b l e .   The  e t h e r o -  

a r o m a t i c  n u c l e u s   can  be  condensed  with  one  or  more  benzene  

n u c l e i ;   in  t h i s   case  the re   are  p r e f e r a b l y   from  1  to  3  benzene  

n u c l e i .  

In  the  ha l i de   ( I I ) ,   Y  r e p r e s e n t s   zero,   one  or  more 

s u b s t i t u e n t s ,   p r e f e r a b l y   from  zero  to  4  s u b s t i t u e n t s .  

When,  in  the  ha l ide   ( I I ) ,   Y  is  a  phenyloxy  g roup  

o p t i o n a l l y   s u b s t i t u t e d   with  groups  i n e r t   under  r e a c t i o n  

c o n d i t i o n s ,   these   i n e r t   groups ,   which  may  be  the  same  o r  

d i f f e r e n t ,   are  chosen  in  p a r t i c u l a r   from  among  h y d r o c a r b o n  

groups  having  up  to  8  carbon  atoms,  methoxy  groups,   phenoxy 

groups  and  e s t e r   groups  c o n t a i n i n g   up  to  4  carbon  a toms ;  

p r e f e r a b l y   the re   are  from  1  to  4  i n e r t   g r o u p s .  

Good  r e s u l t s   have  been  ob ta ined   for  example  with  t h e  

fo l lowing   h a l i d e s :   2 - c h l o r o n a p h t h a l e n e ,   2 - c h l o r o t h i o p h e n e , ' b r o m o -  

benzene,  1 - c h l o r o n a p h t h a l e n e ,   4 - b r o m o t o l u e n e ,   3 - b r o m o a n i s o l ,  

p -d ibromobenzene ,   4 - c h l o r o b r o m o b e n z e n e ,   2 - c h l o r o b r o m o b e n z e n e ,  

3 -ch lo rob romobenzene ,   methyl  2 - c h l o r o b e n z o a t e ,   2 - b r o m o t h i o p h e n e ,  

2 - b r o m o a c e t o a n i l i d e ,   3 - b r o m o p y r i d i n e ,   3 -b romofurane ,   and 

2 - h y d r o x y - 6 - b r o m o n a p h t h a l e n e .  

The  a l c o h o l i c   so lven t   R10H  is  an  a lkyl   a lcohol   c o n t a i n i n g  

up  to  5  carbon  atoms.  It  is  p r e f e r a b l y   chosen  from  methyl,   e t h y l  

and  i sop ropy l   a l c o h o l s .  



The  r e a c t i o n   is  c a r r i e d   out  at  a tmosphe r i c   p r e s s u r e   and 

at  a  t e m p e r a t u r e   ranging  from  -10°  to  60°C,  p r e f e r a b l y   at  a  

t e m p e r a t u r e   ranging  from  0°  to  40°C.  The  c a t a l y s t ,   d i s s o l v e d  

in  a  s u i t a b l e   s o l v e n t ,   is  p r e f e r a b l y   added  g r a d u a l l y   into  t h e  

r e a c t o r   c o n t a i n i n g   the  o the r   r e agen t s   and  kept  under  CO 

a tmosphere ;   e t h e r s ,   in  p a r t i c u l a r   e thy l   e t h e r ,   h y d r o c a r b o n s  

and  R1OH  a l c o h o l s   are  f o r   example  s u i t a b l e   s o l v e n t s   for   t h e  

c a t a l y s t .  

When  R10-  a l c o h o l a t e   is  used,  the  l a t t e r   can  be  p r e p a r e d  

s e p a r a t e l y   or  p r o d u c e d  i n   s i t u   by  r e a c t i o n   of  R1OH  a lcohol   w i t h  

an  a l k a l i   meta l ,   in  p a r t i c u l a r   sod ium.  

The  molar  r a t i o   between  ha l ide   ( I I I   and  c a t a l y s t   ( I I I )  

can  vary  wi th in   wide  l i m i t s ,   for   example  20:1  to  300:1,  more 

p r e f e r a b l y   f rom 20:   to  2 0 0 : 1 .  

The  a c i d i t y - a c c e p t o r   compound  is  g e n e r a l l y   i n t r o d u c e d  

acco rd ing   to  a  s u b s t a n t i a l l y   s t o i c h i o m e t r i c   r a t i o   with  r e s p e c t  

to  ha l i de   ( I I ) ,   a c c o r d i n g   to  r e a c t i o n   (IJ ,   (2)  or  (3);  however ,  

an  excess   amount  can  be  used  as  wel l ,   up  to  app rox ima te ly   50% 

with  r e s p e c t   to  s t o i c h o m e t r y .  

Comple t e  r eac t i on   r e q u i r e s   g e n e r a l l y   from  1  to  12  h o u r s  

accord ing   to  the  t e m p e r a t u r e ,   the  c o n c e n t r a t i o n   of  r e a g e n t s ,  

the  na tu re   of  the  ha l ide   (II)  and  the  r a te   at  which  the  s o l u t i o n  

c o n t a i n i n g   the  c a t a l y s t   is  added .  

The  p rocess   can  be  e f f e c t i v e l y   performed  as  fo l lows :   t h e  

s o l v e n t ,   the  a c i d i t y - a c c e p t o r   compound  and  ha l ide   (II)  a r e  

i n t r o d u c e d ,   in  a CO  atmosphere  into  a  r e a c t o r   equipped  with  a 

s t i r r e r ,   a  the rmometer   and  a  condenser .   Once  the  mixture   has  



reached  the  de s i r ed   t e m p e r a t u r e ,   the  p r ede t e rmined   amount  o f  

c a t a l y s t ,   d i s s o l v e d   in  a  s u i t a b l e   s o l v e n t ,   is  added  g r a d u a l l y  

under  s t i r r i n g .   During  c a t a l y s t   a d d i t i o n ,   the  r e a c t i o n  

p rogress   is  i n d i c a t e d   by  the  a b s o r p t i o n   of  carbon  monoxide;  

the  r e a c t i o n   ends  when  the  a b s o r p t i o n   c e a s e s .  

The  a romat ic   or  e t h e r o a r o m a t i c   acid  can  be  ob ta ined   from 

i t s   s a l t   or  from  i t s   e s t e r   by  known  methods.  For  example,  when 

the  s a l t   is  ob t a ined ,   water  is  added  and  the  mixture  is  a c i d i f i e d  

with  a  mineral   acid,   for  example  HC1.  The  acid  is  e x t r a c t e d  

with  a  s o l v e n t ,   for  example  e t h e r .   The  organic   phase  t h u s  

ob ta ined   is  in  i t s   turn  e x t r a c t e d   with  an  aqueous  s o l u t i o n  

of  sodium  b i c a r b o n a t e ,   which  is  a c i d i f i e d   and  e x t r a c t e d   w i t h  

e t h e r ,   which,  a f t e r   e v a p o r a t i o n ,   s u p p l i e s   the  acid  tha t   can  be  

p u r i f i e d   using  known  m e t h o d s .  

When  an  e s t e r   is  o b t a i n e d ,   i t   is  for  example  p o s s i b l e   t o  

act  as  fo l lows :   the  mixture   is  d i l u t e d   with  water ,   a c i d i f i e d   and 

then  e x t r a c t e d   with  e t h e r .   After   e ther   e v a p o r a t i o n ,   the  e s t e r  

is  i s o l a t e d   using  known  t e c h n i q u e s   (for   example  by  d i s t i l l a t i o n  

or  c r y s t a l l i z a t i o n )   or  can  be  s a p o n i f i e d   in  acid  or  b a s i c  

ambient  to  give  the  a c i d .  

The  i n v e n t i o n   wi l l   be  f u r t h e r   d e s c r i b e d   with  r e f e r e n c e  

to  the  fo l lowing   i l l u s t r a t i v e   Examples .  



Example  1 

30  ml  methyl  a lcohol   and  1  g  metal  sodium  were  i n t r o d u c e d  

under  CO  atmosphere  into  a  100  ml  r e a c t o r   equipped  with  a 

magnetic   s t i r r e r ,   a  thermometer ,   a  condenser   and  a  d r o p p i n g  

funnel .   When  a l l   the  sodium  had  r e a c t e d ,   7.14  g  1 - c h l o r o -  

naph tha l ene   were  i n t r o d u c e d .   The  t e m p e r a t u r e   was  set  at  25°C 

and  a  s o l u t i o n   of  0.103  g  (ethoxy  c a r b o n y l ) - m e t h y l - c o b a l t  

t e t r a c a r b o n y l  in  5  ml  e thyl   e ther   were 

i n t r o d u c e d   through  the  dropping  funnel   for  one  h o u r .  

The  s o l u t i o n   was  l e f t   under  s t i r r i n g   at  25°C  u n t i l   c a r b o n  

monoxide  a b s o r p t i o n   ceased  (approx.   2  hour s ) ,   then  the  r e a c t i o n  

mixture   was  s a p o n i f i e d   by  adding  3  g  NaOH  and  20  ml  water  and 

m a i n t a i n i n g   b o i l i n g   for  app rox ima te ly   2  hours .   After   c o o l i n g ,  

water  was  added,  a c i d i f i c a t i o n   was  c a r r i e d   out  with  c o n c e n t r a t e d  

HC1  and  e x t r a c t i o n   was  c a r r i e d   out  with  e t h e r .   The  o r g a n i c  

phase  was  e x t r a c t e d   with  b i c a r b o n a t e - s a t u r a t e d   s o l u t i o n   and 

then  the  aqueous  l ayer   was  r e - a c i d i f i e d   and  f i n a l l y   e x t r a c t e d  

with  e t h e r .   By  e v a p o r a t i o n   of  the  s o l v e n t   under  vacuum,  3.75  g 

1 - n a p h t h o i c   acid  were  o b t a i n e d .   The  remainder   was  n o n - r e a c t e d  

p r o d u c t .  

The  number  of  CO  moles  i n t r o d u c e d   into  the  product   per  Co 

mole  was  5 4 . 7 .  



Examples  2-25 

Using  the  same  equipment  as  d e s c r i b e d   in  Example  1, 

Examples  2-25  were  c a r r i e d   out  wherein  the  r e l e v a n t   r e a c t a n t s  

and  r e a c t i o n   c o n d i t i o n s   are  given  in  the  fo l lowing   T a b l e .  















1.  A  process   for  the  p r e p a r a t i o n   of  e s t e r s   or  s a l t s   o f  

a romat ic   or  e t h e r o a r o m a t i c   ac ids   of  formula  ( I ) :  

where :  

Ar  r e p r e s e n t s   an  a romat ic   group  c o n s t i t u t e d   by  one  o r  

more  benzene  r i n g s ,   o p t i o n a l l y   condensed,   or  by  an  e t h e r o a r o m a t i c  

nucleus   o p t i o n a l l y   condensed  with  one  or  more  benzene  r i n g s ;  

Y  r e p r e s e n t s   zero,   one  or  more  s u b s t i t u e n t s ,   which  may  be 

the  same  or  d i f f e r e n t , s e l e c t e d   from  a  halogen;   an  a lkyl   g roup  

having  up  to  6  carbon  atoms;  an  alkoxy  group  having  up  to  5 

carbon  atoms;  an  e s t e r   group  -COOR'  where  R'  con t a in s   up  t o  

5  carbon  atoms;  a  hydroxyl   group;  a  phenyloxy  group  o p t i o n a l l y  

s u b s t i t u t e d   with  groups  i n e r t   under  r e a c t i o n   c o n d i t i o n s ;   a 

t r i f l u o r o m e t h y l   group;  a  n i t r i l e   group;  an  amidic  group  (-CONHZ); 

an  a c e t a m i d i c   group  (-NH-CO-CH3)  or  an  acyl  group  -CO-R"  where 

R"  r e p r e s e n t s   a  hydrocarbon  group  having  up  to  8  carbon  a toms ;  

and 

R  r e p r e s e n t s   an  a lky l   group  R1  having  up  to  5  carbon  a toms  

or  an  a l k a l i   or  a l k a l i n e - e a r t h   metal  M; 

c h a r a c t e r i z e d   in  tha t   a  h a l i d e   of  formula  ( I I )  

where  Ar  and  Y  have  the  he re inabove   def ined   meaning and  where  

X  is  Cl,  Br  or  I,  is  r e a c t e d   with  carbon  monoxide  in  an 

a l c o h o l i c   so lven t   R1OH  (where  R1  is  an  a lkyl   group  having  up 

to  5  carbon  atoms)  at  a tmospher i c   p r e s s u r e   and  at  a  t e m p e r a t u r e  



from  -10°C  to  60°C  in  the  p resence   of  an  a c i d i t y - a c c e p t o r  

compound  and  of  a  c a t a l y s t   c o n s t i t u t e d   by  a  coba l t   complex 

of  formula  ( I I I ) :  

where  Z  is  a  group  s e l e c t e d   from  CH3;  CH2F;  CHFZ;  CF3;  CH2-CN; 

CHZ-COOR"'  where  R"'  is  an  a lkyl   group  having  up  to  8  c a r b o n  

atoms  or  a  benzene  group,  the  l a t t e r   being  o p t i o n a l l y  

s u b s t i t u t e d   with  groups  i n e r t   under  r e a c t i o n   c o n d i t i o n s ;   and 

CH2-Ar'  where  Ar'  is  an  a romat ic   group  c o n s t i t u t e d   by  from  one 

to  th ree   benzene  r ings   o p t i o n a l l y   condensed  and  o p t i o n a l l y  

s u b s t i t u t e d   with  groups  i n e r t   under  r e a c t i o n   c o n d i t i o n s ,   i n  

p a r t i c u l a r   with  e l e c t r o n - a t t r a c t o r   g r o u p s .  

2.  A  process   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

tha t   the  a c i d i t y - a c c e p t o r   compound  is  an  a l k a l i   or  a l k a l i n e -  

ear th   metal  oxide  or  hydroxide   and  in  tha t   a  s a l t   is  o b t a i n e d .  

3.  A  process   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

that   the  a c i d i t y - a c c e p t o r   compound  is  Na2CO3  or  K2CO3  and  i n  

tha t   an  e s t e r   is  o b t a i n e d .  

4.  A  process   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

tha t   the  a c i d i t y - a c c e p t o r   compound  is  an  a l c o h o l a t e   R10  d e r i v e d  

from  a lcohol   R10H  used  as  s o l v e n t   and  in  tha t   an  e s t e r   i s  

o b t a i n e d .  

5.  A  p rocess   as  claimed  in  any  of  claims  1  to  4 ,  

c h a r a c t e r i s e d   in  tha t   the  a lcohol   R1OH  is  s e l e c t e d   from  m e t h y l ,  

e thyl   and  i s o p r o p y l   a l c o h o l .  

6.  A  process   as  claimed  in  any  of  claims  1  to  5 ,  

c h a r a c t e r i s e d   in  tha t   the  r e a c t i o n   is  performed  at  a  t e m p e r a t u r e  

from  0°  to  40°C. 



7.  A  p rocess   as  claimed  in  any  of  claims  1  to  6 ,  

c h a r a c t e r i s e d   in  tha t   the  c a t a l y s t ,   d i s s o l v e d   in  a  s o l v e n t ,   i s  

added  g r a d u a l l y   into  the  r e a c t o r   c o n t a i n i n g   the  other   r e a g e n t s  

and  kept  under  CO  a t m o s p h e r e .  

8.  A  p rocess   as  claimed  in  claim  7,  c h a r a c t e r i s e d   i n  

tha t   the  c a t a l y s t   s o l v e n t   is  an  e t h e r ,   a  hydrocarbon  or  an 

a l coho l   R10H. 

9.  A  p rocess   as  claimed  in  claim  8,  c h a r a c t e r i s e d   i n  

tha t   the  e ther   is  e thy l   e t h e r .  

10.  A  process   as  claimed  in  any  of  claims  1  to  9,  

c h a r a c t e r i s e d   in  tha t   the  molar  r a t i o   between  ha l ide   ( I I )   and 

c a t a l y s t   ( I I I )   is  from  20:1  to  3 0 0 : 1 .  

11.  A  p rocess   as  claimed  in  claim  10,  c h a r a c t e r i s e d  

in  tha t   the  molar  r a t i o   between  h a l i d e   ( I I )   and  c a t a l y s t   ( I I I )  

is  from  20:1  to  2 0 0 : 1 .  

12.  A  p rocess   as  claimed  in  any  of  claims  1  to  11,  

c h a r a c t e r i s e d   in  tha t   the  molar  r a t i o   between  the  a c i d i t y -  

a c c e p t o r   compound  and  ha l i de   ( I I )   is  from  the  s t o i c h i o m e t r i c  

value  to  50°o  excess  with  r e s p e c t   to  the  s t o i c h i o m e t r i c   v a l u e .  

13.  E s t e r s   or  s a l t s   of  a romat ic   or  e t h e r o a r o m a t i c   a c i d s  

of  formula  Y -  Ar -   CO -  OR  ( I ) ,   wherein  Ar,  Y  and  R  are  a s  

def ined   in  claim  1,  c h a r a c t e r i s e d   by  being  p repared   by  a 

p rocess   as  claimed  in  any  of  claims  1  to  12. 

14.  A  p rocess   for  the  p r e p a r a t i o n   of  a romat ic   o r  

e t h e r o a r o m a t i c   acids   of  f o r m u l a  

where  Ar  and  Y are  as  de f ined   in  claim  1,  c h a r a c t e r i s e d   i n  



that   an  e s t e r   or  s a l t   of  an  a romat ic   or  e t h e r o a r o m a t i c   a c i d  

prepared  by  the  p rocess   as  claimed  in  any  of  claims  1  to  12  i s  

f u r t h e r   t r e a t e d   to  obta in   the  c o r r e s p o n d i n g   a c i d .  
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